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EXECUTIVE SUMMARY 
This report forms part of research for the project, Evaluation of Freight Corridor Mode Performance.  
The project hypothesis is that the transport planning and freight transport decision making processes 
could be better informed by developing a model that represents in detail the process of mode selection 
for corridor freight movements, using key performance indicators.  The overall project aim is to 
develop a computer based model and to include a freight corridor in Queensland as a case study. 
This report covers two aspects of the Evaluation of Freight Corridor Mode Performance project:- 
• Modal Performance; and 
• Towards an Assessment Model. 
Section 2, Modal Performance, provides a review of research undertaken for the quantifying of 
performance indicators.  The aim of the research is to locate sufficient data for use in comparing 
transport modes based on the determinants and performance indicators. 
Section 3, Towards an Assessment Tool, describes the development of a spreadsheet that may be used 
for Freight Trip Comparison.  It describes the layout and use of the Evaluation Spreadsheet model 
developed.   
TOWARDS AN ASSESSMENT TOOL 
 
The form of the assessment tool to be developed initially is a spreadsheet, where the user inputs data 
and outputs are calculated based on known data relating to the performance indicators. 
The Evaluation Spreadsheet has been divided into worksheets as follows:- 
o Input Characteristics – Freight, Trip and Vehicle Characteristics; 
o Stored Data; and 
o Performance Indicators Outputs. 
The worksheets are included in the Appendices. 
Input Characteristics 
The characteristics that could be input by the user were identified as:- 
o Freight; 
o Trip; and 
o Vehicle. 
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Stored Data 
It is intended that the stored data will consist of data obtained from published sources as found by the 
research discussed in Section 2 of this report.  At present the data is not complete or inconsistent 
across sources and considerable input is required from industry to ensure the data is accurate and 
relevant.  Input will be sought from agencies including Queensland Rail, Queensland Transport and 
Queensland Department of Main Roads. 
Performance Indicators Outputs 
The performance indicators that result from calculations are divided into specific areas to allow 
potential users to focus on the particular indicators relevant to them.  The indicators are divided as 
shown below:- 
o Customer determinants; 
o Service provider indicators; 
o Environmental indicators; and  
o Infrastructure cost indicators. 
Outputs may be obtained for each segment of the trip (access, transfer, line haul etc.) and allow 
immediate comparison between modes by segment.  A total output for the overall freight task may 
also be obtained based on the user inputting one mode per trip segment.  
The user may then select different modes, vehicle combinations or route characteristics to compare the 
performance indicators calculated. 
This output data may be extended for input to a multi-criteria assessment that rates the importance of 
the various performance indicators for easy comparison by the user. 
CONCLUSIONS 
Modal Performance 
Following on from previous work on the project ‘Evaluation of Freight Corridor Mode Performance’, 
research has been undertaken to quantify the determinants and performance indicators identified by 
reviewing current published data.   
Some useful data for the quantifying of performance indicators was obtained from the review of 
publications.  However, the data obtained is not complete and often inconsistent across sources.  
Therefore, further research and input from industry is necessary in order to provide sufficient data for 
use within an Assessment Tool. 
Towards an Assessment Tool 
The proposed tool can be used in a variety of ways, such as: route feasibility studies; capital project 
evaluation; asset management and access infrastructure assessment; analysis of the full cost of 
decisions with regard to mode or route choice; better informed decisions by freight customers; and 
performance monitoring and improvements by freight operators. 
 
The various outputs from the tool can be analysed by the user to compare, for example:- 
o transport modes for a particular freight task; 
o vehicle combinations for a particular freight task; 
o transport routes for a particular freight task;  
o effects of improvements to infrastructure;  
o proportion of infrastructure costs attributable to freight task; 
o infrastructure maintenance cost recovery by freight task; and 
o corridors planned but not yet built versus existing corridors. 
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The tool will be of use to a variety of stakeholders including:- 
• State roads and transport planning and policy agencies; 
• Freight operators; and 
• Freight customers. 
 
FURTHER WORK  
Further work suggested to develop the model further is highlighted below.  In particular, the 
development of assessment methodologies relating to various topics within the project and 
development of an assessment tool is necessary.  The next steps will therefore be to:- 
• continue to locate published data to quantify the performance indicators and for use within 
stored data tables; 
• through industrial links, obtain data from agencies such as Queensland Rail, Queensland 
Transport and Queensland Department of Main Roads; 
• develop links with freight operating companies etc. to obtain more accurate stored data; 
• finalise layout of Evaluation Spreadsheet; 
• input formulae to allow performance indicators to be calculated from input data and stored 
data; 
• test Evaluation Spreadsheet with a Queensland; 
• further develop the model following review of test corridor outputs; 
• develop the model into a more user friendly system; and 
• develop a database where information is stored on all Queensland corridor characteristics, so 
that a user only has to enter the origin, destination and mode of a trip. 
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1 INTRODUCTION 
1.1 Background 
1.1.1 Freight Market 
General 
 
Integrated transport planning, which is well established at the urban and regional levels in Australia, 
has focussed mainly on the mobility, accessibility and environmental impacts of passenger 
movements.  Freight movement efficiency and associated environmental impacts have also been 
analysed for specific urban areas, albeit at a lower level of detail and depth.  Inter-urban freight 
movements have received less attention in the past.   
 
Freight road transport plays a major role in the Australian economy and this influence will continue to 
increase with expected growth in the freight task. Lake et al. (2002).  In Australia, transport accounted 
for 6% of the Gross Domestic Product (GDP) in 1997 and 4.6% of total employment (at February 
1997) (ABS, 1997).  In addition, transport has substantial importance in international trade, business 
operations, household consumption expenditure and public expenditure (ABS, 1997).  This influence 
is unlikely to decrease, with freight transport increasing 4% annually between 1970 and 1990 in 
Australia (McRobert, 1997). 
 
Road transport, which accounts for over 70% of Australia’s freight transport task by tonnage, is 
forecast to significant increase its share of that task. This has significant road safety and environmental 
implications. 
 
The rail freight task in Australia is dominated by bulk commodities and rail has continued to lose 
mode share to road on most corridors between Australian cities, BTE (2000). The long distance bulk 
freight market is dominated by rail due to its competitive advantage, mainly because of its price 
competitiveness (except for sea and pipelines modes for specific tasks).  Road is more flexible for 
some specific tasks and therefore does have some of the market share, Bunker and Ferreira (2002). 
Road and rail are in competition for the long distance non-bulk market, but road has a higher market 
share due its flexibility and reliability.  The urban and middle distance non-bulk market is dominated 
by road due to its flexibility over rail and significantly better time performance. Bunker and Ferreira 
(2002)  
 
Significant economic benefits result from the use of innovative vehicles such as the multi-combination 
freight vehicles.  For example, B-Triples are able to carry up to twice the payload of standard semi-
trailers, however, the benefits should be compared with the potential negative impacts on other road 
users such as additional delays, road damage etc., Lake et al (2002).  For example, articulated trucks 
comprise 12% of vehicle kms on the National Highway system, but cause two thirds of the road 
damage to that system, ARA (2000). 
 
In Australia, neither road nor rail bears the full social costs of freight transport impacts.  The BTE 
(1999) concludes that: under the current road user charging system, trucks overall are undercharged 
for their use of the road system.  Moreover, larger, more heavily laden vehicles and those travelling 
longer distances are charged the least (per tonne km) while smaller, less heavily laden vehicles and 
those travelling shorter distances cross-subsidise them. 
 
Over the last decade, longer, heavier and more powerful multi-combination vehicles have been 
permitted to use certain road freight routes in Australia. The Australian transport industry is moving 
towards improved freight efficiency and competitiveness through the use of larger and more 
innovative vehicle combinations.  However, this move has brought about concern over the interaction 
of these vehicles with existing infrastructure and other road users.  There main issues are safety 
related impacts and infrastructure impacts.  These are interrelated, as infrastructure deterioration 
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compromises safety. Other considerations of FEV in regional areas include: efficiency; contribution to 
the national and local economy; and environmental effects. 
 
There is a need to improve our ability to predict future demand and to inform road/rail freight policy 
and investment decisions at the corridor and at the network levels.  Therefore, freight movement 
studies need to be undertaken on a systematic and consistent basis.  The data requirements for freight 
movement analysis in general, and corridor studies in particular, also need to be specified in detail.   
 
There is a lack of quantified understanding on the performance of each mode, including the impact of 
externalities, such as environmental costs. 
 
Modal competitiveness 
 
The freight market may be broken down into three freight tasks; long distance bulk, long distance non-
bulk, urban and middle distance non-bulk. 
The long distance bulk freight market is dominated by rail due to its competitive advantage, mainly 
because of its price competitiveness (except for sea and pipelines modes for specific tasks).  Road is 
more flexible for some specific tasks and therefore does have some of the market share.  Bunker and 
Ferreira (2002)  
Road and rail are in competition for the long distance non-bulk market, but road has a higher market 
share due its flexibility and reliability.  The urban and middle distance non-bulk market is dominated 
by road due to its flexibility over rail and significantly better time performance. Bunker and Ferreira 
(2002)  
The following are broad comparisons of road and rail modes, although they need to be qualified since 
specific circumstances may change the results significantly: rail can be three times more energy 
efficient than road per tonne of freight hauled; rail can be over seven times safer than road in terms of 
fatalities; rail can be over 30 times safer than road per tonne of freight hauled.  Bunker and Ferreira 
(2002)  
Significant economic benefits result from the use of innovative vehicles such as the multi-combination 
freight vehicles.  For example, B-Triples are able to carry up to twice the payload of standard semi-
trailers, however, the benefits should be compared with the potential negative impacts on other road 
users such as additional delays, road damage etc., Lake et al (2002).  For example, articulated trucks 
comprise 12% of vehicle kms on the National Highway system, but cause two thirds of the road 
damage to that system, ARA (2000). 
1.1.2 Need for Assessment Models 
Over the last decade, longer, heavier and more powerful multi-combination vehicles have been 
permitted to use certain road freight routes in Australia, including those routes with signalised 
intersections.  The Australian transport industry is moving towards improved freight efficiency and 
competitiveness through the use of larger and more innovative vehicle combinations.  However, this 
move has brought about concern over the interaction of these vehicles with existing infrastructure and 
other road users.  It may also potentially render standard passenger car equivalences (PCE) values, 
used in signalised intersection analysis, less reflective of these new heavy vehicles.  Haldane and 
Bunker (2002). 
Integrated transport planning, which is well established at the urban and regional levels in Queensland, 
has focussed mainly on the mobility, accessibility and environmental impacts of passenger 
movements.  Freight movement efficiency and associated environmental impacts have also been 
analysed for specific urban areas, albeit at a lower level of detail and depth.  Inter-urban freight 
movements have received less attention in the past.  For example, little work seems to have been 
undertaken on the quantification of the direct and indirect affects on local economy, at the corridor 
level.  Ferreira (2000) 
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There is a need to improve our ability to predict future demand and to inform road/rail freight policy 
and investment decisions at the corridor and at the network levels.  Therefore, freight movement 
studies need to be undertaken on a systematic and consistent basis.  The data requirements for freight 
movement analysis in general and corridor studies in particular, also need to be specified in detail.  
Ferreira (2000)  
1.2 Past Work 
QUT, Physical Infrastructure Centre is involved with a number of projects concerning freight 
transport.  There are broadly three topics covered:- 
• Planning; 
• Operational/Regulation; and 
• Asset Management. 
Some of the research projects cover the topics at a high level for the purpose of providing planning 
tools.  These projects are:- 
• Evaluation of Freight Corridor Mode Performance  
• e-commerce, e-business and ITS 
Other projects cover specific areas in more detail, for example:- 
• Environmental impacts 
• Infrastructure damage cost 
• Effect of multi-combination vehicles 
• Impacts of high efficiency heavy vehicles in urban areas 
This report forms part of research for the project, Evaluation of Freight Corridor Mode Performance.  
The project hypothesis is that the transport planning and freight transport decision making processes 
could be better informed by developing a model that represents in detail the process of mode selection 
for corridor freight movements, using key performance indicators.  The overall project aim is to 
develop a computer based model and to include a freight corridor in Queensland as a case study. 
Transport planners and operators need to know the full costs of decisions regarding mode and route 
choice for specific Origin-Destination freight movements.  The project will deliver an analytical tool 
to help inform such decisions.   
Previous work on the Evaluation of Freight Corridor Mode Performance project includes a literature 
review by Bunker (2001a) to identify parties involved, customer determinants and performance 
indicators relating to the freight corridor mode selection process. 
Bunker (2001b) provides a detailed analysis of freight modal shares on the Brisbane to Cairns 
corridor. An understanding is provided on how the existing freight transport modes share the 
Australian freight task, which provides further insight into the corridor mode selection process.   
As a continuation of the project, a survey of agencies and their consultants involved in policy, 
planning, management and regulation was carried out in order to obtain a qualitative analysis of the 
determinants and performance indicators identified.  Bunker and Giles (2001). 
1.3 Structure of This Report 
This report covers two aspects of the Evaluation of Freight Corridor Mode Performance project:- 
• Modal Performance; and 
• Towards an Assessment Model. 
Section 2, Modal Performance, provides a review of research undertaken for the quantifying of 
performance indicators.  The aim of the research is to locate sufficient data for use in comparing 
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transport modes based on the determinants and performance indicators identified by Bunker (2001a). 
This section summarises the research undertaken and results obtained.  More detailed information is 
located in the Appendices as referred in the text. 
Section 3, Towards an Assessment Tool, describes the development of a spreadsheet that may be used 
for Freight Trip Comparison.  It describes the layout and use of the Evaluation Spreadsheet model 
developed.  The various worksheets comprising the Evaluation Spreadsheet are included in the 
Appendices as referred in the text. 
The remaining sections of the report discuss conclusions and further work on the project. 
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2 MODAL PERFORMANCE 
2.1 Previous Research 
Previous research by Bunker (2001a) reviewed current literature in the following areas of evaluation 
of freight corridor mode performance:- 
 Freight transport corridor mode selection system, to identify the parties involved in selection 
of freight corridor mode and examination of their roles and interrelationships; 
 Freight corridor mode choice determinants used by customers and performance indicators of 
productivity used by service providers, access providers and government regulators; 
 Australian freight corridor modal competitiveness, examination of the existing national task 
breakdown between modes and review of broad modal comparisons that have been reported; 
and 
 Technology and innovation, discussion of the possible effects of e-business and intermodal 
technology. 
 
The determinants and performance indicators identified by the literature review, Bunker (2001a), are 
shown below. 
Customer Mode Choice Determinants 
o Transit time; 
o Freight charge; 
o Other costs; 
o Punctuality; 
o Freight handling care; 
o Customer care; 
o Electronic tracking capability; 
o Electronic booking capability; 
o Electronic payment capability; and  
o Billing accuracy. 
 
 Service Provider Performance Indicators 
o Freight transport cost; 
o Labour productivity; 
o Capital productivity; and 
o Vehicle productivity. 
 
Government Regulator Performance Indicators 
o Energy use; 
o Fuel use; 
o Vehicle productivity; 
o Greenhouse gas emissions; 
o Particulate emissions; 
o Accident rate; 
o Fatality rate; 
o Accident cost; 
o Freight charge; 
o Freight cost; and 
o Noise levels. 
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Other research by Bunker (2001b) and Bunker and Giles (2001) provides analysis of freight 
movements on the Brisbane-Cairns corridor and qualitative analysis of performance indicators by 
surveys of local government and government agencies, respectively. 
Following on from this previous work, this section summarises research undertaken to quantify the 
determinants and performance indicators by reviewing current published data.  More detailed 
information is located in the Appendices as referred in the text below. 
2.2 Research Undertaken 
Research was undertaken by a number of methods as follows:- 
• Internet search – of Government/Research agencies, Local freight Companies; 
• QUT Library Catalogue – search based on key words; 
• Journals – available electronically via QUT Library Catalogue, search based on key words; 
• British Library Catalogue – search based on key words; and 
• Databases – several databases searched based on key words. 
 
Details of this research and key words used can be found in Appendix A. 
2.3 Research Results 
2.3.1 Format of Results 
The results of the searches have been summarised in spreadsheets contained in the Appendices as 
detailed below. 
Appendix B. is a summary of websites accessed or those intended to be accessed for information.  It 
lists the company name, website address, type of business and summary of the information found.   
Appendix C. is a list of all publications that were reviewed.  The title, author, publication and date are 
listed along with the source where the publication was referenced and a brief summary of the 
information found.   
2.3.2 Publications 
A number of publications were found that were directly relevant to the information required to 
quantify the performance indicators.  These references are highlighted in the spreadsheet in Appendix 
C. with an asterisk.  Hard copies of publications that were obtained are referred to by identification 
numbers and are documented in a register. 
2.3.3 Data 
Some useful data for the quantifying of performance indicators was obtained from the review of 
publications.  This published data is discussed later in Section 3.2.2 and is included, along with 
references, in Appendix E5 and E6.  However, the data obtained is not complete and often inconsistent 
across sources.  Therefore, further research and input from industry is necessary in order to provide 
sufficient data for use within an Assessment Tool. 
Detailed research was undertaken previously regarding greenhouse gas and particulate emissions of 
various vehicles for road, rail, sea and air.  A detailed worksheet containing sources of data and 
emissions data for specific vehicle types is included in Appendix D.  Also in this Appendix are tables 
summarising emissions for Urban Driving Conditions for Multiple Vehicle Types and Freight and 
Passenger Transport for Various Modes in All Conditions. 
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3 TOWARDS AN ASSESSMENT TOOL 
 
The form of the assessment tool to be developed initially is a spreadsheet, where the user inputs data 
and outputs are calculated based on data relating to the performance indicators as discussed in Section 
2 of this report.  The spreadsheet will be referred to as the Evaluation Spreadsheet.  Only road and 
rail modes have been considered at this stage of the project. 
The various outputs can be analysed by the user for Freight Trip Comparison to compare, for 
example:- 
o transport modes for a particular freight task; 
o vehicle combinations for a particular freight task; 
o transport routes for a particular freight task;  
o effects of improvements to infrastructure;  
o proportion of infrastructure costs attributable to freight task; 
o infrastructure maintenance cost recovery by freight task; and 
o corridors planned but not yet built versus existing corridors. 
Potential uses are discussed in Section 3.4. 
The aim is to provide a user-friendly model that allows the user to input all data known, but will make 
assumptions if some data is left blank. 
3.1 Layout of the Evaluation Spreadsheet 
The Evaluation Spreadsheet is divided into three types of worksheet as illustrated in Figure 1.  The 
complete Evaluation Spreadsheet worksheets are included in Appendices E1 to E4 inclusive.  
Examples of the worksheets are illustrated in Figures 2 to 4.  
 
 
Figure 1:  Evaluation Spreadsheet Layout 
 
INPUT 
CHARACTERISTICS 
STORED DATA PERFORMANCE 
INDICATOR 
OUTPUTS 
Freight 
Characteristics 
Trip 
Characteristics 
Vehicle 
Characteristics 
e.g. 
 Vehicle 
utilisation 
 Average speed 
 Energy/Fuel 
consumption 
 Emissions 
 Cost 
 Charge 
etc. 
Calculated 
Determinants 
and 
Performance 
Indicators 
for each mode 
selected or 
total for trip 
+ 
Quantifying Freight Movement Performance by Mode 
8 
3.2 Development of the Evaluation Spreadsheet 
As can be seen above, the Evaluation Spreadsheet is divided into three types of worksheet: 
Input Characteristics; Stored Data; and Performance Indicator Outputs.  The development and 
use of these worksheets will be discussed in more detail in the following sections. 
3.2.1 Input Characteristics 
 
The first task was to identify the characteristics that could be input by the user.  The characteristics 
were identified as:- 
o Freight; 
o Trip; and 
o Vehicle. 
Figure 2 illustrates the Input Characteristics worksheets contained within the Evaluation Spreadsheet. 
 
 
Net 
Tonnes Volume
Net 
Tonnes Volume
Net 
Tonnes Volume
0 Food and Live Animals
Live animals
Meat and meat preparations
Dairy products and eggs
Fish, crustaceans and molluscs 
and preparations thereof
Cereals and cereal preparations
Type of Commodity
Pack Classification Bulk
Dry/Solid Liquid (inc slurry or Gas (inc liquified 
 
 
 
ROAD RAIL M
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C
ity
M
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or
 R
ur
al
R
ur
al
Trip Characteristics
From
To
Distance (km)
Location of Terminal/Hub (mark with x)
Other information if known
Average Speed (km/h)
Transit Time (Hrs)
Time in Terminal/Hub (Hrs)
Terminal craneage characteristics
Cost to Operator
Charge to Customer
Vehicle Characteristics
ROAD
Vehicle Type (Mark with x the vehicle characteristics that apply)
Rigid Length 1
Length 2
Length 3
Semi-Trailer Length 1
Length 2
Length 3
Length 4
B-Double Length 1
TRIP ELEMENTS ACCESS TRANSFER/ HUB
CHARACTERISTICS
 
 
Figure 2:  Extracts from Input Freight Characteristics and Input Trip and Vehicle Characteristics 
Worksheets (Refer to Appendices E1 and E2) 
 
INPUT 
CHARACTERISTICS 
Freight 
Characteristics 
Trip 
Characteristics 
Vehicle 
Characteristics 
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Freight characteristics consist of the classification of pack (in accordance with APC (1994)) (i.e. bulk 
liquid, containerised etc.) and type of commodity (in accordance with ATFCC (1993)).  The Input 
Freight Characteristics worksheet is included in Appendix E1.   
The user inputs the mass or volume of the freight in a matrix corresponding to the pack and 
commodity type.  Certain combinations of pack and commodity are blocked out so that the user cannot 
enter data.  (For example, livestock would not be containerised).  The user is able to justify choices in 
the comments column.  It is important that these comments are taken into consideration when 
reviewing the outputs from the spreadsheet. 
Trip and Vehicle Characteristics are entered onto the same worksheet by trip segment.  Some cells 
have been blocked out to assist the user in entering the correct data.  The Input Trip and Vehicle 
Characteristics worksheet is included in Appendix E2. 
A trip within the Evaluation Spreadsheet consists of segments of:- 
o Access; 
o Transfer to line haul; 
o Line haul; 
o Transfer to distribution; and 
o Distribution. 
However, it is recognised that these segments may be further subdivided to reflect different 
characteristics of each segment.  For example, the dividing up of road trains into B-Doubles due to 
corridor constraints.  Therefore, in the Evaluation Spreadsheet, the line haul segment has been divided 
up into three segments, with transfer elements in between, as an example.  Similarly, access and 
distribution may be divided into several segments. 
Trip characteristics describe the transport task by defining the origin, destination and distance.  Other 
trip characteristics, such as average speed, transit time and terrain may be entered by the user if 
known.  This additional information will allow a more accurate calculation of indicators such as fuel 
use and emissions.  If additional information is not included certain assumptions have to be made in 
the calculations and the resulting performance indicator outputs may not be as accurate.   
The user enters known information into a matrix corresponding to trip segment and characteristics.  
The user may select a road and rail mode for each segment to allow comparison of performance 
indicators between modes per segment, or one mode for each segment to allow comparison of the total 
freight task.  A comments column is provided and again information entered here should be taken into 
consideration when reviewing outputs. 
Vehicle characteristics are defined by the user for each segment of the trip.  Only one type of road or 
rail vehicle may be selected at a time for each trip segment.  Comparison of performance indicators 
calculated between road and rail modes in each segment, for the particular vehicles selected, is 
possible.  Further mode comparison may be obtained by calculating performance indicators for a 
number of different vehicle combinations.   
Alternatively, the user selects a vehicle from one mode in each segment to allow comparison of the 
total freight task. 
The user is able to specify other types of vehicle, which are not listed, in the comments column.  
However, sufficient data must also be input by the user to allow performance indicators to be 
calculated as stored data will not exist within the spreadsheet for the alternative vehicles. 
Vehicle characteristics include the use of intermodal transport.  This may be by means of swap-body 
containers that are transported by both road and rail, or piggy-back type vehicles.  Intermodal vehicles 
are currently included on the spreadsheet as particular rail wagon types, although further data is 
required for this type of freight transport to allow performance indicators to be calculated.   
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3.2.2 Stored Data 
It is intended that the stored data will consist of data obtained from published sources as found by the 
research discussed in Section 2 of this report.  At present the data is not complete or inconsistent 
across sources and considerable input is required from industry to ensure the data is accurate and 
relevant.  Input will be sought from agencies including Queensland Rail, Queensland Transport and 
Queensland Department of Main Roads. 
It is envisaged that the data will be arranged in tables as shown below. 
Table No. Description of Stored Data Data Used to Calculate:- 
1 Stowage density and vehicle utilisation 
 
Number of vehicles or rail wagons 
required to transport task. 
2 Average vehicle speed, transfer time 
 
Transit time. 
3 Energy/fuel consumption and calculation factors 
 
Total energy/fuel consumption for 
task. 
4 Emissions and calculation factors 
 
Total emissions for task. 
5 Noise 
 
Total noise impacts for task. 
6 Cost to operator 
 
Total cost for freight task. 
7 Charge to customer 
 
Total charge for freight task. 
8 Customer determinants 
 
Punctuality and handling care 
determinants. 
9 Service provider productivity 
 
Productivity indicators. 
10 Fatality rates and costs 
 
Cost from freight task. 
11 Accident rates and costs 
 
Cost from freight task. 
12 Taxes/access costs 
 
Costs recovered from freight task. 
13 Infrastructure cost 
 
Capital, operating and maintenance 
cost from freight task. 
 
The Stored Data worksheet can be found in Appendix E3.  The current version of the worksheet 
assumes layouts for these tables based on published data reviewed.  The structure may be amended to 
accommodate more appropriate data when found.  Figure 3 demonstrates some of the Stored Data 
Tables contained in the Evaluation Spreadsheet. 
Additional worksheets are included within the Evaluation Spreadsheet indicating the published data 
found to date (arranged in tables as above) and corresponding references.  These worksheets are 
contained in Appendix E5 and E6 respectively.  
The stored data will be used in formulae within the Evaluation Spreadsheet to calculate the 
performance indicator outputs.   
Quantifying Freight Movement Performance by Mode 
11 
 
Table 1B: Vehicle Utilisation
Average 
Load Capacity
Utilisation 
(Load/ 
Capacity)
Gross 
weight
Max weight 
allowable
tonnes tonnes % tonnes tonnes
ROAD
Rigid Length 1
Length 2
Length 3
Semi-Trailer Length 1
Articulated Length 2
Length 3
Length 4
B-Double Length 1
Vehicle/Wagon Types
 
Table 2A: Average Speeds
Vehicle Types At grade
Up to 1 in 
100
1 in 100 to 1 
in 50
Rail
Loco type 1
Loco type 2
Loco type 3  
Table 3A: Energy/fuel consumption
Vehicle Characteristics
Road Empty Av Load Empty Av Load
Rigid Length 1 Diesel
Catalytic 
Converter
No Catalytic 
Converter
Low sulphur
Catalytic 
Converter
No Catalytic 
Converter
Rigid Length 2 Diesel
Catalytic 
Converter
No Catalytic 
Converter
Fuel Consumption Energy Consumption
litres/'00km tkm/MJ
 
 
Figure 3:  Example Tables from Stored Data Worksheet (Refer to Appendix E3) 
 
3.2.3 Performance Indicator Outputs 
The Performance Indicator Outputs, contained in Appendix E4, are divided into key areas:- 
o Customer determinants; 
o Service provider indicators; 
o Environmental indicators; and  
o Infrastructure cost indicators. 
This allows each potential user to focus on the particular performance indicators that are important to 
them. 
Figure 4 demonstrates the Performance Indicator Outputs worksheet. 
Outputs may be obtained for each segment of the trip (access, transfer, line haul etc.) and allow 
immediate comparison between modes by segment.  A total output for the overall freight task may 
also be obtained based on the user inputting one mode per trip segment.  
The user may then select different modes, vehicle combinations or route characteristics to compare the 
performance indicators calculated. 
This output data may be extended for input to a multi-criteria assessment that rates the importance of 
the various performance indicators for easy comparison by the user. 
 
STORED 
DATA 
e.g. 
 Vehicle 
utilisation 
 Average 
speed 
 Energy/Fuel 
consumption 
 Emissions 
 Cost 
 Charge 
etc. 
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UNIT ROAD RAIL
PI.1 Transit time hrs
PI.2
Freight charge to 
customer $
PI.3
Other Logistics 
Costs $
PI.4 Punctuality %, mins late
PI.5
Freight Handling 
Care $
PI.6
Freight cost to 
operator $
PI.7 Labour Productivity
ntkm/ 
employee/yr
PI.8 Capital Productivity
ntkm/ 
$capital/yr
PI.9 Vehicle productivity
ntkm/km/ 
veh/yr
PI.10 Vehicle Utilisation t, %
PI.11
Ratio gross/net 
tonnes %
PI.12 Fuel Use Litres
PI.13 Energy Use MJ
PI.14 CO2 Emissions g
PI.15 CO Emissions g
PI.16 Nox Emissions g
PI.17 CxHx Emissions g
PI.18 SO2 Emissions g
PI.19 Particulates g
PI.20 Hydrocarbons g
PI.21 Noise Intensity decibels
PI.22
Noise Frequency of 
Ocurrence
PI.23 Vibration
PI.24 Power/mass ratio %
PI.25 Fatality rate No.
PI.26 Fatality cost $
PI.27 Accident rate No.
PI.28 Accident cost $
PI.29
Infrastructure 
access cost/ taxes $
PI.30
Infrastructure capital 
cost $
PI.31
Infrastructure 
maintenance cost $
TOTAL FOR FREIGHT 
TASK
Environmental Indicators
Infrastructure Cost
ACCESS
INDICATOR
Customer Determinants
Service Provider 
 
Figure 4:  Extract from Performance Indicator Output Worksheet (Refer to Appendix E4) 
 
3.3 Assumptions 
A number of assumptions have been made to develop the Evaluation Spreadsheet to this stage and 
these are listed in Appendix E7. 
3.4 Example Uses of the Assessment Tool 
The proposed tool can be used in a variety of ways, such as: route feasibility studies; capital project 
evaluation; asset management and access infrastructure assessment; analysis of the full cost of 
decisions with regard to mode or route choice; better informed decisions by freight customers; and 
performance monitoring and improvements by freight operators. 
The tool will be of use to a variety of stakeholders including:- 
• State roads and transport planning and policy agencies; 
• Freight operators; and 
• Freight customers. 
 
PERFORMANCE 
INDICATOR 
OUTPUTS 
Calculated 
Determinants 
and 
Performance 
Indicators 
for each mode 
selected or 
total for trip 
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4 CONCLUSIONS 
This report forms part of research for the project, Evaluation of Freight Corridor Mode Performance.  
The project hypothesis is that the transport planning and freight transport decision making processes 
could be better informed by developing a model that represents in detail the process of mode selection 
for corridor freight movements, using key performance indicators.  The overall project aim is to 
develop a computer based model and to include a freight corridor in Queensland as a case study. 
Transport planners and operators need to know the full costs of decisions regarding mode and route 
choice for specific Origin-Destination freight movements.  The project will deliver an analytical tool 
to help inform such decisions.   
4.1 Modal Performance 
Following on from previous work on the project Evaluation of Freight Corridor Mode Performance, 
research has been undertaken to quantify the determinants and performance indicators identified by 
Bunker (2001a) by reviewing current published data.   
Some useful data for the quantifying of performance indicators was obtained from the review of 
publications.  However, the data obtained is not complete and often inconsistent across sources.  
Therefore, further research and input from industry is necessary in order to provide sufficient data for 
use within an Assessment Tool. 
4.2 Towards an Assessment Tool 
The development of a computer model, in the form of an Evaluation Spreadsheet, has been 
progressed.  The various performance indicator outputs can be analysed by the user for Freight Trip 
Comparison to compare, for example:- 
o transport modes for a particular freight task; 
o vehicle combinations for a particular freight task; 
o transport routes for a particular freight task;  
o effects of improvements to infrastructure;  
o proportion of infrastructure costs attributable to freight task; 
o infrastructure maintenance cost recovery by freight task; and 
o corridors planned but not yet built versus existing corridors. 
The report discusses the configuration and use of the Evaluation Spreadsheet model developed with 
examples of potential uses. 
The Evaluation Spreadsheet has been divided into worksheets as follows:- 
o Input Characteristics – Freight, Trip and Vehicle Characteristics; 
o Stored Data; and 
o Performance Indicators Outputs. 
Freight Characteristics are input by the user by entering the mass or volume of the freight in a matrix 
corresponding to the pack and commodity type.  Trip characteristics describe the transport task by 
defining the origin, destination and distance.  Other trip characteristics, such as average speed, transit 
time and terrain may be entered by the user if known.  Vehicle characteristics are defined by the user 
for each segment of the trip.   
The user enters known information into a matrix corresponding to trip segment and characteristics.  
The user may select a road and rail mode for each segment to allow comparison of performance 
indicators between modes per segment, or one mode for each segment to allow comparison of the total 
freight task.   
It is intended that the stored data will consist of data obtained from published sources.  As noted 
above, considerable input is required from industry to ensure the data is accurate and relevant.   
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The performance indicators that result from calculations are divided into specific areas to allow 
potential users to focus on the particular indicators relevant to them.  The indicators are divided as 
shown below:- 
o Customer determinants; 
o Service provider indicators; 
o Environmental indicators; and  
o Infrastructure cost indicators. 
Performance indicator outputs may be obtained for each segment of the trip (access, transfer, line haul 
etc.) and allows immediate comparison between modes by segment.  A total output for the overall 
freight task may also be obtained based on the user inputting one mode per trip segment.  
4.3 Example Uses of the Assessment Tool 
The proposed tool can be used in a variety of ways, such as:  
o route feasibility studies;  
o capital project evaluation;  
o asset management and access infrastructure assessment; 
o analysis of the full cost of decisions with regard to mode or route choice; 
o better informed decisions by freight customers; and  
o performance monitoring and improvements by freight operators. 
The tool will be of use to a variety of stakeholders including:- 
• State roads and transport planning and policy agencies; 
• Freight operators; and 
• Freight customers. 
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5 FURTHER WORK  
Further work suggested to develop the model further is highlighted below.  In particular, the 
development of assessment methodologies relating to various topics within the project and 
development of an assessment tool is necessary.  The next steps will therefore be to:- 
• continue to locate published data to quantify the performance indicators and for use within 
stored data tables; 
• through industrial links, obtain data from agencies such as Queensland Rail, Queensland 
Transport and Queensland Department of Main Roads; 
• develop links with freight operating companies etc. to obtain more accurate stored data; 
• finalise layout of Evaluation Spreadsheet; 
• input formulae to allow performance indicators to be calculated from input data and stored 
data; 
• test Evaluation Spreadsheet with a Queensland corridor; 
• further develop the model following review of test corridor outputs; 
• develop the model into a more user friendly system; and 
• develop a database where information is stored on all Queensland corridor characteristics, so 
that a user only has to enter the origin, destination and mode of a trip. 
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